This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the apphcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TFA'T CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWTiD/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND VVTIITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not con ect images, 
please do not report the images to the 
Image Problem Mailbox. 



COUPLING LENS AND SEMICONDUCTOR LASER MODULE (WO017691A1) 



http://patent womp!ex.iT5m.com/dctails?pn^WO000 1 769 1 A 1 











IPN Home | Search | Order | Shopping Cart | Login | Site Maf 


D 1 Help 





image ( View CM ;:;!; :L ; ; . ^\y'' / r . " : 1- 



;Add to cartli Moreciidic^s:./ : 



!A1:Publ,pF:the IntAf^hyiflthi^ , 



MATSUSHITAlELECTRie INDUSTRIAL 

NevftrejiProfiies^^ Stocks ahd Mdr^iabout thfe^^ohnpahv * : 



G6:2B"6^42:^HQ1S-3^^ 6026-5/18: 



^!n).!?9nductor laser (1p1):to\an opti(>aJ:fiter{108). The coupling Iens:(|p4>:c9nipri^^ 

qof incidence; or p^^^^ 
refractiveppw^rvifhi^:!^^ 

;le.:1:- 0 wtiere of the Jens materia!, iand ;;igr. is'lihfei Wavelength; i:!^^ 

yjpolarfeeriio^^ 



lof2 



4/9/00 11:32 AM 



PCX 



m m m m ^ 



(51) m»^n»m6 

G02B 6/42, HOIS 3/18, G02B 5/18 



Al 



(11) aR^M#^ 

(43) BSS^BBQ 



WOOO/1769 



2000¥3>^ 30 0(30.03.00) 



(21) mmmms^- 

(22) SBSUSB 

(30) «5fc*fv'-^ 
1*ii^l0/262585 



PCT/JP99/04968 
1999^9^100(10.09,99) 



1998^9>^ 17 0(17.09.98) JP 



(71) fflSA (*H^^»<i--<T60}g3tH[^ol^T) 

^TSUSHTTA ELECTRIC INDUSTOIAL CO., LTD.)[JP/JP] 

T57i^5oi ±mf^nMm:k^mMm6^m (^(jp) 

(72) «ig#;*Jj:t^ 

I (75) «M#/ffl®A (*Btcov>rco;^) 
aJJ^ii5A(YAMAGATA. Michihiro)[JfP/JP] 
T536^0ll :fc8WARrti«KK»aiMlT@2§«59^ 
7 r ^ -yWN>f 5'4i:eA*7IO^^ Osaka. (JP) 
B *'i*3i.(TANAKA. Ya8uhiio)[JP/JP] 
T659-0031 :ft*iR^Mm«Ff^Pr2-5-303Hyogo.(JP) 
ffl3fr*4(ASAKURA, Hiroyuki)[JP/iP] 
T543-0013 AraARrff^2^E^ilg2|s:Br8-18 

I fi*ir/HI-3B Osaka. (JP) 

I ffiil§S(SASANO, Toinohiko)[JP/JP] 
r564^1 AR>gg^fflm^^toTB9#Jai2^ Osaka, (JP) 



(74) ftSA 

^(IKEUCHI.Hin)yukictal.) 
=f 530-0047 :^fi^if?:^KrtT4bE®^®4Te3#25^ 
Wm^y1f\fji^4Q\'^m Osaka, (JP) 

(81) m^m JP, KR, US. mmn (at. be. ch. cy. de. 

DK, ES, FI, FR, GB, GR, IE, IT, LU. MC. NL. PT. SE) 



(54)Tiae: COUPLING LENS AND SEMICONDUCTOR LASER MODULE 



I (57) Abstract 

A coupling tens (104) used for coupling the 
emerging light beam emerging from a semiconductor 
laser (101) to an optical fiber (108). The coupling lens 
I (104) comprises a single lens integral with a diffraction 
lens composed of concentric ring bands on the plane of 
incidence or plane of cmefgence of the single lens. The 
diJIraction lens has a positive refractive power. The relief 
function of the diffraction lens is generally an isosceles 
triangle. The depth W of the relief function satisfies the 
inequalities (1) 0.6 i W(n-iyX 5 1.0 where n is the index 
of refraction of the lens material, and X is the wavelength 
of the semiconductDr lasCT. When the cot^ling lens is 
used for a semiconductor laser module, the output power 
I of the module can be so controlled as to conform with the 
safety standards even if the attenuation film, polarizer, or 
optical fiber comes off without using any control circuit 
for automatically stopping the lasing of the laser. 
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yyr$>^o ifyy<Dmmtuu--7m^(Dm-^'v$>rt, \/ (n-i 

0.6 <W(n-l)/A < 1.0 
OI^T. l^*:IsItlf^lslSf^i^35<2 8-3 0 ^##:I/-+ft>' 

-ti: S £ «r 16] ±-r 5 Ac * Bic# T # 5 pJIgtt S 
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m37#, :^->A*-6B, 1998^ [Yamagata et al.: "Efficiency 
simulation for diammont turnned diffractive lenses", Jpn. J. Appl 
5 . Phys., Vol.37 , N0.6B (1998)]) SrfflV^fc. 

\z^^xWA<Dm^f\'M^(Dmt7n^^(oh^ik^M±'r;^y)±'^<^ 

fo ^$lllOUU-7©a!${±A/ (n-1) ^m^tLxm^^Xl^^^o 

©fteica&O, l/U-7®^^tt 1. lXA/(n-l) X$)^o 
0 7 {C^L;fe|/'J-7$:S 1 &y^S2 {C^L)t^>Xx-iS'SffiViT 



24 



wo 00/17691 



PCT/JP99/04968 



OS 3 «*^iS^ o u - 7 j^tt f -5 > X s y - x^m^n 

10 

S3 









2)k 




5. 3% 


3 7. 0% 


18. 8 % 



S3 *^JS^fC^LfcUU-7?^4*^W-r^0»f U>XT^n 

x-^'*fflViT^tM^fcl/>X$, 3fe«0/-X¥S*n O/imOn-r 

, A/ (n-1) S:^&«i:LTli5. ::nj:0. U U -7§lic©Sil5*< 
1.0 5 ^ W (n- 1) /A ^ 1.1 
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j^-itmx \z^KiA<UofttbT hM^^mmi^m K>\zr£^m'\fti;$> 

^l3^tfTUi?BLfc*?, M/^K^&St&^S 0~4 0 %CDfi[@(DJ©^Hi3Vi 
T t) U - 7 MSC® SI $ W*t. 
20 1.0^W(n-l)/A^1.05 

25 0 %*^0«^ttl^^:lBl^^*tgjit^SU«J-7^$©$£H**«^ 
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^•r. «f$l!|(DUU-70gg$ttA/ (n-1) ^mfi<hLT}fitiTVi;5 

%O<4e{C*0> ^'J-7©S?$« A/ (n-1) 
gi 1 1 lC^Lfc*^J|«fiJ© 'J 7KI^$^ 1 2fcj;^ 2 II^L^c U > 

-^ifcLfeMo-y-^M^je), y-x^^s;&ti o^mon-i' hSffliixun 

10 XLfc^#ou>X^^0lHliff3a$S:fha^L/S:igm$^*:0^4li^1-. 



^4 





0^ 


1^*: 


2)k 




4. 7% 


3 3. 2% 


18. 0 % 



«I«I«UU-7«^^T*0, A/ (n-1) ^¥{£cbUTt,i5. 
20 0. 9 < W (n- 1) /A < 1. 1 5 



27 



wo 00/17691 



PCT/JP99/04968 



W-r -5 c t tt-t ^ S T ;i , 

^rz^t^ua^M^^m±r^rctb\zm^^^m'v^^-5immi!}^$>^i!>^ 
10 > ±n<Dmmm(DWimrhm^i}^u^o\z. ^^Bjouu-^jg^^taM 

^*<SDX J; 0 ^ < ^ ;t i L T [5i^^^;itiS:tj-ii 0 Id S j^t^T* 

^mwu-ifi 3 0 1 t:^^m<Dm^u>xi 3 0 2tt-en^ni/> 

Xi}^;P^5^1 3 0 30M. ^MtJ*|6jtT@^Sn5„ >X7j^;Ui?' 1 
3 0 3(O^^M{Cfi}iE^ffl4^JPjS^l 3 0 4;&ni*jiSnTliS, ^ICOg? 

20 f^m^)U^i 3 0 4\zity3L)i-)it:)\,^i 3 0 5mm^-^n. yx.ji' 

-Jl't^JU^l 3 0 SfCtt^fc^z-f A*l 3 0 6 ^}fA-r'5 7x;P-;H 3 
If 1 3 0 l*^e>0|tai^^«:4i:^ggoig|'&^>Xl 3 0 2 

jcAitf 5. *%B^©^^^>xowai® 1 3 0 s±\zitmmu>xm 

25 J^fi£3FnT*»3, B5l2lHl^^>XOi;*:[Hl^^ttTA5^-\' 1 3 0 9 SrS 
jaL^7 7-l'A'l 3 0 6©Alt«®{Ci^^-r5, ZZX, 013 (B) 
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ttU'>X<Dltffi® 1 3 0 Zifiibjn^^r 1 3 0 9 ^T®gjJ^)'©i£:*:m^ 

STftSo rn^^ 1 3 0 9 1 )km^%<D^^^^ 1310 ±i3Sit 

T^§, 0^^[Hl!fT3tl 3 1 1 «7/t^i' 1 3 0 9 ©^5fliIT!g|feL'. 2 

5 0 9 ±Ttt 0 ^lslJff316 1 3 1 1 <t t) t) 2 ;*:lsl^)fc 13 12 CD;^*tJ£*Jo 
TV>-5, ^(Dtctb. 2 ;^lEli>r5fe 13 12 Hit'^-S (h 0 <^i:lsl^)t 13 11 

it7J'^'^^t:mML-^t\^^, :^mmm\zi^\^x\t. o^a^f^i 3 1 1 

10 (llifi(DJg^3) 

(llifif^j 5 ) 

¥^m^u-'\fi 4 0 1 i:*^5^©^^k>xi 4 0 2 «^n^*nu> 

X:^;!'^ 1 4 0 30W, ^^gB{I»fS]LTS^$ns. 1/>X 
20 )J^;PiS^l 4 0 3«i^^U>Xl 4 0 2i!)^ytmznLTm^LXtKl'D< 

^o\zu>xm^mi)^iax-^tix\^^^. u>Xjj^;i/y 1 4 0 3o^m® 

tcttgj^ffl^jtjl^tj^i 4 0 4;ini*iiSnT^i-5. ^:cogEi^^7^;^y 1 4 
0 4tc«7x;i/-;uj}Nju^^i 4 0 5*t@jt$n. 7x;p-;n}^ji/y 1 4 

0 SfCtt^t^T-rni 4 0 6 <&Jf AT5 7x;P-;H 4 o 7*?itt«e«E 

25 icB^^ns. 

i^^^U-if 1 4 0 l*^e.COlttfi^]tH*^BJ®i^^I^>Xl 4 0 2 
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m^-^nxisK). mimifxU>X<Dl'A^^^\t7n'^'r l 4 O 9 *s 

iiL7fe7 7-r;n 4 0 6oAl*«®{ci^m--5. t^^i^>xi 

U-1f 1 5 0 1 75> ©It 1 5 0 2 H \y-1f<DmU 1 5 0 3 ^MiS 
L/t^, *^?g©M^l'>Xl 5 0 4ICAl*-r5. *^WOi^'a-U>X 
15 1 5 0 4<DMmmi 5 0 5 ±{Ctt^>i:^H4^CD^^lCctO^R!c$n§lsI^ 
^>X*t?^jScLT2&So 015 (B) IcSttlifficDiEffiig^&^-r, ClOlHl 

20 x©i;^iHi^3ttt^7 7'rA*i 5 0 6 ©jSgMJcs^t^niS^^n^, 0 
;*:RiX2;^i5ijff^i 5 0 7 \t^n^n^y 7 ^ )-^(Dm\zwtnrz7 

25 (IIJS«iI7) 
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tf 1 6 0 1 t:^mm<Dm'^u>xi 6 0 2\t^n^nu> 
>xt^)u^ 1 6 0 3 (r>i^mm\z\tmmmt^)i^y i e o 4 mttbi^-^nx 

5 irii), 6 0 4ictt7x;i.-;P/jN;i/y 1 6 0 5;&t@)£ 

;^n, 7x;i/-;P7j>;i.^i e o sicfj^^z-f a*i 6 o 6 SJf Af-s^ 

1 6 0 stt^'&u'vxi 6 0 2 (D 1 'Ammyt(DM9t&:m\zyty 7 ^ ni 

6 0 6 0Alt)^ffi;&«&fi-r5J:-5f3i|^#^U— tfl/-- tf 1 6 0 1 IzML 
10 TM'C^LTlUD^tt^ns. 

ijs^^J:^— tf 1 6 0 l;&^?.0|tm5t^tt*fg|g©i^^^>Xl 6 0 2 
HAItrS. *^?g©^^^>X(Z)|fai® 1 6 0 8±{C«IsIlJfW>Xd? 
J^fig$nT*5D, MI3I5I»fl/>X(D I^^|51i?f^tt7/t5^^ 1 6 0 9 

jiL.3t7 7^/n 6 0 60AHmm\zmmr^, 

tf 1 7 0 l*i^®ltffi^i||l 7 0 2\tU-1f(Df^Ul 7 0 
25 3 $ML, 2jc^^cOi^^U>Xl 7 0 4{CAlt-r5, 

>X1 7 0 4 ©Alt® 1 7 0 5 ±t«B§ii[^«j6^^;i5lEl^fe^^J^{^ 
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bX&^o l/^XCAIt® 1 7 0 5*i^^;t U'>XOiEffi0*0 1 7 ( 

^nx^^^^m^^ittfimM^^^t:m^-r^rctt>\zmmummmv^i: 

©AitMi 7 0 s ±\zj^^ttirzmm^i'\z^-Dxm9x-^n^. o-^m 
^^1 7 0 6tt7/t^v 1 7 0 7 ^mmL, %yT^ni 7 0 8<dot 
fwi^^-rs. ■5-njjt^(7)0^i^S[(O3fc«, T/^^^-^- 1 7 0 7 {c<fc t) iSiSc 

10 {^mm 9 ) 

gi 1 8 \z\i.^%mm(D^m^wv-^^i^ :^'-)V(Dm^m^m-r. 
u>X7t^ji^yi 8 0 1 (DmrnMuz^mi^v—^f I s 0 zamx^n 

ix>xs}^;i/yi so 1 <DWtm^izmmm 8 x 
^mLrcm'^u>xi 8 0 3*t@^$nTVis. u>xts)Vi^i 8 0 1 
15 (DM^\z\ti^mmt^}vyi 8 0 4mtt(>j2,^nx\^^^, ^^\zz(Dm 
mmn^)vyi 8 0 4iz\ty3^)v-)VTt^}\^yi s 0 5*«@^$nx 7x;i' 

-JVt^JV^l 8 0 SUtt^e^T-f Al 8 0 6 <&^A-r5 7x;W-;H 8 

0 7*tiiji«sfti;:@^$n5. ¥#^1/-- !f 1 8 0 2f}^^<Diitmytmt 
m^u>xi 8 0 3\zx^t^o m'^u>xi 8 0 aoAitSMi s 0 

CdT, O^^CIU^^I 8 0 9 «^7 7<A 1 8 0 6 0«ffilC^^$n 
18 10 t<t Oiiir^fn. ^Vi-;P;f5^e>iinai-r^<hfi;^cj:Vio 
25 < L;fc«-&tcJiIiI^^?£±#< tns;^:*, TA^^t 1 8 1 0 
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5 So 

U-'>f=Ei^:j.-Jl(Dmi]^±m^(D±m\t- 4. Sdbm (ANSI 

^oT^i^o ^(D^. ^-if'^'y:^-)v<DWL^m\zitiii:f]^±m<Dmm 
10 \zit\t'^^j:o\izmWiVMn\tti>bU^'^o v-'^-h^^yty T-i 

)fe*D;^tt, ^m^v-'^<r>^mmz■)^1^^^^^v>X(r>xmmp.i)^ 
>i'-^^^'^t\z^^n^MuyX^mi!0)yv^)vm^is,Eom^vy 

15 ASO. 1 5@S<i:-r5i#, W'>X'\©AltNf(Da^)^« 4 5 - 5 5 % 
SS, 7r-1'A'i@^l^omilctt2 0 %~3 0 %SS<t^)iJe)'5. 

, Mtfiv>x<DM^m^^mw^hx}iU(r>iik%tm'^xmtii)mmz^ 
20 ±ia©^f'i=£ii^-r5i. %y7-(ni^^\zm^^^Mm%<Dmmn^ 

nit 

3 0% ^ 7) ^ 37% 

. ifti&tLxm\^^^u-^<Dmti(Dmmzj:-:>Tmmf3:m9Tnm n \t 
25 y^(j)mm\z^^t^. 

25% ^ 7} ^ 40% 
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^5tt. «[fi*<7 9 0 nm, ^^(Dmmmtn. 5 2 3 3 0 6, 
-1) $rM«i:LTSIELfe. ClOii^A/ (n-1) ttl. 5 0 9 6 



^5 







(%> 






25 


30 


33 


37 


40 




0.250 


1.27 


1.24 


1.21 


1.17 


1.14 


m 

(D 


0.275 


1.25 


1.2 


1.17 


1.13 


1.1 


0.300 


1.21 


1.16 


1.13 


1.08 


1.05 


0.325 


1.18 


1.12 


1.09 


1.04 


1.00 




0.350 


1.14 


1.08 


1.04 


0.99 


0.94 


a 


0.375 


1.10 


1.04 


0.99 


0.95 


0.87 


(X) 


0.400 


1.06 


0.99 


0.94 


0.86 


0.74 




0.425 


1.02 


0.94 


0.88 


0.72 






0.450 


0.97 


0.88 


0.81 








0.475 


0.93 


0.82 


0.70 








0.500 


0.87 


0.68 









-2. 5X+1. 7 5^W (n- 1) /A^- 1. 6X+1. 71 

- 2. 4X+ 1 . 7 6^W (n-1) /A 

^- 1 . 9 4X+ 1 . 7 7 
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6 -2. 5X+1. 6 6^W (n- 1) /A^- 1. 6X+1. 8 

-2. 4X+ 1. 6 7^W (n- 1) /A 

^-1. 94X+1. 86 

10 ^rc, ±g2®^th^#lC*JlriT, U'J-7OM,^O&gX35«0. 3 ( 
3 0%) £^±0. 4 (4 0%) mTOil^(C«0;^[5iJff3tSfi<t--5;i 

0 < -r -5 ;i 1 75« oj^g T ^ 5 . 

(llJSoj^sie) 

{Cct^Tt£**^6ffllie.nTti^mU>X$-¥-0D^^|iJffiT#-5fiJj^*t 

20 <^«fi«!i|10) 

SI 9«2|5:^5g®ig-&Ix>X0«|fi£01?S5S. 

9 0 1 *i^.©Staj3t$l 9 0 2 MM1 9 0 3 ^MiSLfc^. 

mmu>xi 9 0 4tAi^i-5. mmu>xi 9 0 4tt^®^^T*5 

Alt^S:JR«^^tLTWffit-5» mtf\V>Xl 9 0 4 (^Stm^«^Vi 
25 T, MmV>Xl 9 0 S^tAltTS. I5I»fU>Xl 9 0 5 (Cttl^^^R 

9© (B) lc^rj;^{3^fiJS$nTt5?). lEVyXtL 
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mu>xi 9 0 4i:i5ij^u>xi 9 0 5 (D 1 'Amm^tiz^oxm^t 

2 < f/fd < 5 
s j^sr ^ ,fc -5 1:: ^ ff- $ nx v» n i V5 , 

^ifr]^>X(DMmmm\t^i^tLT^i^:b^^i^u-^ytm<Diii:h. 

»fW'>Xl 9 0 40^JIIffl!lMaiCJ5«O. 2-0. 4, 7 r-f A §3 Pgc 
*«0. 1-0. 2g«. ^MT^^ijt^^lcW— tfoai;f3*JO'-2dbm 
mmi!$>tHt. ]BimU>Xl 9 0 5(D i:;^;:l5IJf3fc©IslSf^^tt2 5~4 
15 0% (ckDffSL<«3 0-3 7%) ©gSH^Tji^OH^^-rtl^J; 

mmU>Xl 9 0 5 © 1 i;*:©^^ 1 9 0 6tt7/t^-^ 1 9 0 7 ^gjg 

(ig*®«J[i^{CT*-r) \t7n^y 1 9 0 7 <i:S;5:'5&it{Ci^^-r§fe 
20 9 0 7©@i±T«^«75tffi;5t^T*5D. 7/15^-^19 0 

7{lJ;t3TjSiBc$tl-5. 

02 0 (A) itmmu>xi 9 0 5 (D^mm. 020 (b) (itsi^u 
'?-m±izm^\^>x^i^^t^m't\zit. y^hwi/^y^iz^-:, 
02 0 (B) \z7F:Lrz^^f£mm^(D^^ttii^^mi)^^^o mz\t4 
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^ma^U-lfZ 1 0 1 mmU>X2 1 0 2R'U^MmU>X2 1 0 
^SI5^C?^IpILT@3tSn5, IaI^^>X2 l O 3^02 l (B) {C^T 

nxvi-s, ^>X7^;u^2 1 0 4<D^mm\zimmmt^)Vi$^2 1 0 5d< 

ttfeiiSnTViS. Ji0gi^*;uy2 1 0 5{3tt:7x;u-;i/7tx;i.^2 1 

0 6;i5«@^$n, y :c}V-)lt^)V^2 1 0 6{Ctt^7r'rA'2 1 0 7 § 

A1-S7x;p-;i.2 1 0 8?5tlUi«Sffi(c@^sn'5. 

15 H^m^U'-^2 1 0 i*^^.(^itai)t^ttaiffu>7:2 1 o 2icAitt- 

^. ®ilfl/>X©ltai^^«I5lJffl/>X2 1 0 3\ZXULmmU>X\Z 

j^oxm^(D:k^(om^^^t^mtn^. mmu>x(Di:kmiff^\t 

. 7/t5^-V 2 1 0 9$aiiL)t7r-rA'2 1 0 7 (DMti^^^nS. 

20 'A^tffyttitMu^^mzm.^^i^s. ^<D^. 7n^^m±x\m^ 
i^mm 1 2 ) 

1112 1 (c) \t:i^%mm(D^m^U'-^^z^:^-)V(r)Wimu>X(DiE 
25 ^^\^>X(D^m^^mznLxm>bLxmi.^nx\^^, 
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1 3 ) 

02 2 (A) \z\t:^nm\<o^m{i^i'-^^'^3.-)V(Dm^m^7E^ 

Q 

k>x*;u^2 2 0 1 (D'^iamm\z^mi^u-if 2 2 0 2*«if A^ti 
TH^^nxvi^o i^>X7^;i'3^2 2 0 1 ®m^i5fcig'&^>X 

2 2 0 3S:tXl5lJFf^i^2 2 0 4 *t@^$nTti5o Iil^*&^2 2 0 4 {i 

> 1112 2 (B) iz^(DiEmM^7^t^'D\z. w.mi)to)m\zxm^-^tiT 

Vi^. m^U>Xl'>Xt^)l^2 2 0 1 O^M®^CMi^ffl:^^;^^$^2 2 

0 5mtibii,^nxu^. •^^\zz<Dmmmt^)uy2 2 0 5ictt7x;p 

-;P5^;P5^2 2 0 6*«®^$n. 7x;p-;i'/^;ut5'2 2 0 6 \z\t^yT 

7^2 2 0 7^&}fA-r5 7x;i/-;i'2 2 0 8 *^IKiFg«ElC®^$n-5. 
^mi^U-^2 2 0 2j5^^(7)ltm3t«Hi^^U'>;C2 2 0 3\ZXHt^ 
, m^U>X2 2 0 3;5^^0ltliJ3tttI5lJlf)|#T2 2 0 4 tAlt L^li© 

ilCT, 0;^IhI^^2 2 0 9 tt^77<n2 2 0 70^®fl*^$n 

7 7-f A'jcig^^ns, fi&»^^SitcoiEi^^a^7 7<n©irfc^(tfe7 
/tf^^ 2 2 1 o»c«t?)jgit^n, tv'zL~;i.*^eMnm'r;it«?jci/i, 
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^ ^ <D ^ B 

S^^^>XT»oT. *W>XT«^$n, «ai2mu>x©AitMR 

0.6 ^ W (n- 1) /A ^ 1.0 

10 fiU, 

n : u>xm<Dm^m 
15 ^^frk>x-c^oT, #i->XT«fi£$n, ffiriem^>xoxitMR 

iff U>XSr-{*:'fkL, irf21sl»f ^>X«E(DJB^;b*it-fe, t^EIsI^W 
>XO^U-7||^*^ k'J-7MSfl02 5%£(±4 5 %£iT©rplO 1 

20 l2^$«J£'r5i:«!:$#Sti:T§ie^Ix>X. 

0. 9 ^ W (n- 1) /A ^ 1.2 

w: u^j-ym^com^ 

n : U>X#ipfOJi^$ 
25 A : ^^i^U-1fO)^& 

40 



wo 00/17691 

PCT/JP99/04968 



1.0 ^ W (n- 1) /A ^ 1.1 

5 fiL, 

n : u>xun(Dm^m 

4. MieiElJffU>Xoi;*:i5i^3t$^7 7^;>f^^,3^^,5^^^^ 

Do < 77 , 

TfeS;it$#^t-rsiS^CD$gHm.l«Sfctt^2^(cE®Oi^^k 

15 5. Wt2IsI^^>X©o;^iai^^®i5i^5;sl,$„,;jjyi2^;^^^-^^ 

- i t -r S iS^ O $ga ^ 1 ^ S tin 2 ^ (Cl2« © > X. 
w » < 7 % 

^t^^v>xi!2b-ox. #i/>XT^^$n, Miami/ >xoAit®s 
20 ^^^m(D^^rni,^--:^<D^m}i\zm.bnik<D^mz^r)m^^nrzm 

>^*^^^^>x<r>^t^n^mzn\.xm'bLTmx^nx\.^;tz.t^ 
^ntr^i&'^uyx, 

7. mBmtSTV>x<om^tft(Do%. ^7 7-rAM^(cffli^s;^i^© 
25 mm^^^v t-r^t"^. 

2 5% ^ 7j ^ 40% 
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700 nm < A < 1400 nm 

10. u>X(Dmi)mm'c$,'px. mm^itizmmLxmmmmu 
n<Dm^mRwm^u-if(Dt^m^mitvrcm^iz, wimmmm<r>^ 
it\z^?,u>x<Dm^mm(Dmt^:s mn&^^(Dmt\z^^mmu>x 

15 om^mm(DmtxmiEr^^';)\z. mtim^uyxmrnntnT^^^^ 

u>x. 

11. u>X(Dun*^mmT$>-ox. u>x±i^0m}^mm^ f . ta 

20 2 < f,/f < 5 

<D^^V>X, 

ttft^CtSH^l^, ^2^*;fc(im6^Hia«©i^^l/>XTS5C: 
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t $ # m t r 5 « ^ If t a - ; p . 

13. mm^^i^u-ifnm^xi)^ 

700 nra < A < 1400 nm 

14. (}^f3i<th. ^mi^u-ift, ytyj^nt. mytyr^n 

15. mm^mwu-^(Dm&ki!}i 

700 nm < A < 1400 nm 

15 

\^'^^m^u>xx$>'DX. iSyy.mxh-DX. mu>xxm0sc-^ti. tn 

nx s c t sit® ^ 1/ >x. 
20 17. m^^'i^^o'Am^ytiytyY^/m^izm^^. o:^mi}f^<D 

izu^<Dm'^u>x. 

2 5% ^ 7), ^ 40% 

18. \Mm^'F(D0'^^i3T^^^7 7'</m^izm\^K o-A^m^o) 
izmwi(Dm^u>Xo 
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30% ^ 77o ^ 37% 

>X-e * 2: i ^it#m t f 5 U-1f t a - JP. 

2 0. taiH¥#^U-1f©&;SA*t 

700 nm < A < 1400 nm 

25% ^ 7? ^ 40% 

20 (Dmm^m^v tt^t^. 

30% ^ 7) ^ 37% 
2 3. lHl»Tl/>X©l/'J-7il3gtJ5^ 1/'J-7^^(D2 5 %W±5 0 

25 S:X, ^U-7ll»©gg$$W«i:r§(ht, W^tTIB^^i^UefS H <!: 
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